To evaluate the prevalence of nutrition and exercise counseling for patients with hypertension.
C ardiovascular disease, including stroke and heart disease, accounts for 37% of deaths in the United States. 1 Hypertension is a significant risk factor for these diseases and represents a large health burden with a prevalence of 23% in the United States. 2 The World Health
Organization ( WHO) estimates suboptimal blood pressure to be the number one attributable risk for death worldwide. 3 Treatment of hypertension lowers cardiovascular morbidity and mortality, but studies have shown that only 29% of patients with hypertension have adequately controlled blood pressure as recommended by the Joint National Committee on the Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC-VI). 4 Numerous clinical trials have established that lifestyle interventions can lower blood pressure and circumvent or decrease the need for antihypertensive medications. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Wellstudied lifestyle interventions include weight loss, 5 -10 sodium restriction, 6, 7, 11, 12 a diet rich in fruits and vegetables (DASH diet), 11, 13, 14 limited alcohol intake, 15, 16 and regular aerobic exercise. 17 The Joint National Committee's Seventh Report (JNC-7) recommends lifestyle modification, with or without pharmacologic treatment, for all patients with a blood pressure greater than 120/80. 18 Other national and international health organizations, including the American Heart Association and the WHO, recommend that physicians help patients at risk for cardiovascular disease set dietary and physical activity goals to reduce cardiovascular risk. 19, 20 Several researchers have found a low prevalence of counseling for diet and exercise by physicians both for primary prevention of heart disease 21, 22 and in groups with high-risk comorbidities such as diabetes, 23, 24 dyslipidemia, 25 and obesity. 26, 27 While these studies included many patients with hypertension, none looked specifically at patients in the general population with high blood pressure. We sought to determine the prevalence of nutrition and exercise counseling for patients with hypertension and to determine whether specific patient, physician, or encounter characteristics alter that prevalence.
METHODS

Data Source
Data were compiled from the National Ambulatory Medical Care Survey (NAMCS) and the National Hospital Ambulatory Medical Care Survey (NHAMCS) for the years 1999 and 2000. These annual surveys are national probability samples conducted by the National Center for Health Statistics (NCHS) at the Centers for Disease Control and Prevention (CDC). Using estimation procedures outlined by the NCHS, data from these surveys may be used to generate national population estimates. 28 The NAMCS The NHAMCS samples visits to the outpatient departments and emergency rooms of nonfederally funded, noninstitutional, short-stay hospitals randomly selected from the SMG Hospital Market database based on geographic location. Selected hospitals participate on a rotating basis and visits are sampled over a 4-week period. The survey instrument is identical to the NAMCS for parameters included in this study. Data from the outpatient department portion of the NHAMCS were used in this analysis.
Dependent Variables
We included all encounters with nonpregnant patients ages 18 years and older with an associated diagnosis of hypertension (ICD-9 codes 401.XX ) and examined rates of nutrition and exercise counseling as marked in two separate check boxes under the Therapeutic and Preventive Services section of the instrument. Nutrition counseling was defined as the discussion of any topic related to the dietary intake of the patient to include general dietary guidelines, dietary instructions for specific medical conditions, or a referral to another health professional (e.g., dietician or nutritionist). Exercise counseling included any discussion of a patient's conditioning or fitness as well as referrals to other health or fitness professionals.
Independent Variables
Independent variables analyzed included patient and visit demographic information, including gender, age, race/ ethnicity, type of insurance (if any), geographic location, and visit type. Age was divided into groups: 18 to 44, 45 to 64, 65 to 74, and >74. The survey instrument contains categories for both race (white, black, Asian, Pacific Islander, or Native American) and ethnicity (Hispanic or non-Hispanic). Encounters marked Hispanic were classified as Hispanic, regardless of race, and encounters marked as non-Hispanic were classified by the race marked. Due to extremely small sample sizes, Native Americans and Pacific Islanders were excluded. Insurance status (private insurance, Medicare, Medicaid, self-pay or uninsured, and other) was also examined. Because a previous NAMCS study found regional variations in care, 22 geographic location of the encounter (Northeast, Midwest, South, or West) was examined. The primary reason for the visit (acute problem; chronic problem, routine; chronic problem, flare-up; or nonillness care) was also included. The counseling rates in relation to cardiovascular comorbidities documented were also examined. Comorbidities examined included known coronary artery disease (ICD-9 codes 411.XX, 412.XX, 413.XX, 414.XX ), diabetes mellitus (ICD-9 codes 250.XX ), dyslipidemia (ICD-9 codes 272.XX ), congestive heart failure (ICD-9 codes 402.XX, 428.XX ), stroke (ICD-9 codes 434.XX, 436.XX ), and obesity (ICD-9 codes 278.XX ). Counseling rates for patients with 0, 1, or 2 of these comorbidities were compared. As the instrument allowed for only 3 diagnoses, including hypertension, those with more comorbidities would be listed as having 2. The sample sizes for congestive heart failure (CHF) and stroke were insufficient for individual analysis, but these were included in the cumulative comorbidity data.
The survey instruments include space for up to 6 current or new medications. These are subsequently given a 5-digit drug code corresponding to generic and brand name codes established by the NCHS. Medication codes falling into major antihypertensive classes (ACE-inhibitors/angiotensin II receptor blockers, alpha-blockers, beta-blockers, calciumchannel blockers, diuretics, centrally acting medications, and miscellaneous other antihypertensives) were identified and the number of antihypertensive medications for each encounter was determined. The number of antihypertensive medications (0, 1 to 2, or 3 or more) was used as a surrogate for the complexity of hypertension care.
The NAMCS identifies the specialty of the participating physician. To compare counseling patterns by specialty, rates were examined by the following specialties: internal medicine, family medicine, cardiology, and "other" specialties.
Statistical Analysis
Analyses were performed using STATA version 7.0 (STATA Corporation, College Station, Tex). Population averages for all demographic characteristics and treatments were determined using the survey commands in STATA. These commands account for the survey design and individual weighting of survey data. Preliminary analyses examined nutrition and/or exercise counseling differences in a variety of covariates. Survey logistic regression was performed to examine the relationship between counseling differences and provider type, geographic region, hypertension-related comorbidities, the number of hypertension-related comorbidities, the number of anti-hypertensive medications prescribed, and whether the encounter was from the NAMCS database or the NHAMCS database. The adjusted effect of these covariates was also examined using survey logistic regression. Specifically, we modeled the percentage of visits including nutrition or exercise counseling as a function of each covariate after adjusting for age group, gender, race/ ethnicity, payer source, and type of visit. P values reflect the significance of the covariate's estimated coefficient in the adjusted model. We also calculated odds ratios for patients with specific cardiovascular comorbidities compared to patients without a given comorbidity.
RESULTS
In the 1999 and 2000 surveys, 6,696 patient encounters included a diagnosis of hypertension, representing approximately 137 million visits (Table 1) . Non-Hispanic whites accounted for the majority of visits (69%), followed by African Americans (17%), Hispanics (8%), and Asians (6%). Women accounted for 58% of the sample estimate. More visits were made by those ages 45 to 64 years (39%) than by those ages 65 to 74 (26%), over 74 (25%), or 18 to 44 (11%). The majority of patients represented had private insurance (42%) or Medicare (40%).
Overall counseling rates were 35% for diet (Table 2 ) and 26% for exercise (Table 3 ). There was no difference in counseling between men (diet 36%, exercise 26%) and women (diet 35%, exercise 25%). With respect to age, patients older than 74 received the least amount of diet (28%) and exercise (18%) counseling, with patients ages 18 to 44 receiving the most (39%, P = .025 and 30%, P = .003, respectively). There were significant differences with respect to race: Asians (diet 50%, exercise 44%) and Hispanics (diet 52%, exercise 47%) were counseled most, while nonHispanic whites (diet 31%, exercise 22%) were counseled least (diet P ≤ .001, exercise P ≤ .002). Patients with Medicaid had the highest exercise counseling rates (34%), while patients with Medicare and "other" payment providers had lower rates (22% and 21%; P = .05). Dietary counseling rates with respect to payment source revealed no significant difference. Acute visits were less likely to include nutrition or exercise counseling than chronic routine or chronic flare ( P ≤ .001 for diet and .005 for exercise for visittype comparisons). There were no significant differences in counseling rates by geographic region.
Counseling rates differed with respect to different cardiovascular risk factors or comorbidities. Patients with a diagnosis of diabetes (odds ratio [OR], 1.65; 95% confidence interval [CI], 1.31 to 2.08), obesity (OR, 4.29; 95% CI, 2.98 to 6.17), or dyslipidemia (OR, 1.50; 1.02 to 2.22) were more likely to receive dietary counseling than patients without these diseases. Obesity was the only identified cardiovascular comorbidity with significantly higher odds of receiving exercise counseling (OR, 3.91; 95% CI, 2.53 to 6.02). Patients with 2 cardiovascular comorbidities were counseled for diet (53%) and exercise (32%) more than those with 1 (diet 44%, exercise 31%) or none (diet 30%, exercise 23%; adjusted P ≤ .001 and ≤ .001 for all numbers of comorbidity comparisons, respectively). The number of antihypertensive medications, a surrogate for severity of hypertension, was not associated with increased rates of counseling.
The two surveys showed disparate counseling rates as well. The NAMCS, reflecting office-based practices, had diet and exercise counseling rates of 36% and 27%, respectively. These were significantly greater than rates seen in the NHAMCS, at hospital-based clinics, where 25% and 14% of visits included counseling for diet and exercise ( P ≤ .001).
Of the 124 million visits estimated by the NAMCS, there were no significant differences in counseling rates with respect to physician specialty. There was a trend toward more dietary counseling from family physicians (41%) than from internists (35%) or cardiologists (23%; P = .07). The trend was similar for exercise counseling (family medicine 30%, internal medicine 28%, cardiology 17%, other 18%; P = .09).
DISCUSSION
Despite national guideline recommendations and compelling evidence for the efficacy of lifestyle changes for primary or adjunctive treatment of hypertension, we found low percentages of visits associated with a diagnosis of hypertension that included counseling for nutrition (35%) or exercise (26%). This is consistent with earlier NAMCS studies that showed a similarly low prevalence of lifestyle counseling for patients with modifiable cardiovascular risk factors. 24, 26 There were significant differences in counseling rates with respect to race, age, payment source, and type of visit as well as individual and cumulative cardiovascular comorbidities. African Americans bear a greater burden from hypertension than do their non-Hispanic white counterparts, 30 and Hispanic patients with hypertension have worse blood pressure control rates than non-Hispanic whites. 31 We found higher rates of counseling for all minorities, though African Americans received counseling for exercise at rates similar to non-Hispanic whites. This could reflect physician awareness of racial disparities in hypertension control and perceived baseline lifestyle differences.
Elderly patients (>74) were least likely to receive diet or exercise counseling, despite evidence for the benefit of lifestyle interventions for older hypertensive patients. 10 This difference was only seen in the oldest age group and could be secondary to a higher percentage of debilitated patients in this population, but could also reflect practitioners who fail to recognize the benefit of diet and activity modulation in older patients. 32 Type of visit was also associated with counseling rates: chronic routine visits had the highest counseling rates while acute care visits had the lowest. This is not surprising as counseling related to hypertension might be best addressed in routine follow-up for chronic illness. Insurance status had less association with counseling rates, with significant differences found only for exercise counseling. Of note, encounters with Medicaid or private insurance payment sources had higher counseling rates while Medicare visits less often involved exercise counseling. This points once more to lower counseling rates for older patients. While visits that identified diabetes, hyperlipidemia, or obesity all involved more nutrition counseling, obesity was the only comorbidity associated with higher exercise counseling rates. This difference is likely exaggerated, however, by the probable underreporting of obesity in the sample: while the concurrent National Health and Nutrition Examination Survey (NHANES) 1999 to 2000 found an age-adjusted prevalence of obesity to be 31%, 33 obesity was identified in only 4% of our projected population. This underestimation could be attributed to the number of comorbidities associated with obesity and the limit of 3 diagnoses associated with each visit. Given that our population had hypertension, it is likely that the prevalence of obesity in this group would be higher than the general population.
We found a striking disparity between the encounters from the NAMCS and the NHAMCS. The sample design of the NHAMCS is weighted toward a more urban population, and the NHAMCS has a higher percentage of self-pay and lower percentage of privately insured patients than the NAMCS. 34, 35 However, the significant difference in counseling rates persisted when adjusted for age, race, gender, payment source, and type of visit. This may reflect a difference in time and counseling resources in an office-based versus a hospital-based practice. An additional factor may be the presence of medical residents' participation in the NHAMCS and not in the NAMCS. Previous studies have shown that residents in training are more attuned to medication management and feel less confident approaching lifestyle counseling. 36 Furthermore, the nature of residency training frequently truncates the longitudinal relationship in which effective lifestyle intervention can take place. A training physician may finally establish a therapeutic alliance and set intervention goals shortly before the resident completes her training and care of the patient is passed on to another physician. The JNC-7 recommends a diet rich in fruits, vegetables, and low-fat dairy products alongside decreased intake of saturated fat, total fat, and dietary sodium (<6 g of sodium chloride). This should be complemented by regular aerobic physical activity for at least 30 minutes a day most days of the week, with a concurrent goal of maintaining a normal body mass index (<25). 18 These guidelines are consistent with other national and international recommendations for patients with hypertension or otherwise increased 19, 20, 37 However, despite agreement on dietary and activity recommendations, the best way to implement these counseling interventions is unclear. Previous physician surveys have found that, although primary care providers recognize the importance of healthy lifestyle choices, they are generally pessimistic about patients' ability to change behavior. [38] [39] [40] [41] Other significant barriers to counseling include lack of time for or training in lifestyle counseling. 38 The intensive interventional models in most clinical trials involve multiple follow-up visits. For dietary interventions, the U.S. Preventive Services Task Force (USPSTF) found that more intensive interventions and those of longer duration yielded greater and more sustained benefit. 42 Replicating the intensive follow-up found in most large nutrition and fitness interventional trials would be problematic when applied to the large population with hypertension, given the current explosion of health care costs and diminishing reimbursement. An alternative approach could focus on more individualized patient-based counseling interventions. The transtheoretical (or "stages of change") model recognizes individuals in different states in relationship to behavioral changes-precontemplation, contemplation, preparation, action, maintenance, and termination. 43 Using this framework, clinicians can identify readiness for change and tailor counseling to encourage progress toward action and maintenance. 44 Thus, with limited targeted intervention, patients may be more likely to progress to action. 45 Another technique, used more frequently in addiction medicine, is motivational interviewing, in which the clinician elicits from the patient the reasons for changing behavior. 46, 47 This method yields results similar to much more intensive and confrontational methods of behavioral counseling. Both of these approaches illustrate how a patient-centered intervention that emphasizes the individual decision to change may enable significant change without intensive interventions. While these more sophisticated behavioral techniques may not infiltrate the breadth of primary care in the immediate future, the inclusion of these concepts in residency patient communication skills training may help cultivate a generation of physicians more confident and competent in behavioral counseling. This could compliment more widespread use of group counseling led by nonphysicians (nutritionists, fitness instructors) or physician extenders (nurses, nurse practitioners, physician assistants). This study has several strengths, including the large sample size and national representation of the data. It is limited by the cross-sectional design of the survey. The 48 and thus our findings may underestimate the number of visits in which counseling was included. The survey instrument does not include specific information on the content of lifestyle intervention counseling, and thus a casual encouragement to decrease sodium intake would constitute an intervention, though the efficacy would surely be different from a more formal nutritional intervention. 42 Furthermore, the limit of 3 diagnoses limits the sensitivity of our study in looking at patients with hypertension and other comorbidities, that is, patients with multiple diagnoses and hypertension may not have been included in the study, and patients with hypertension may not have been identified as having other cardiovascular risk factors if they had noncardiovascular diagnoses. Given the increase in counseling rates with greater comorbidity, we would anticipate that inclusion of these patient encounters might increase the observed prevalence of counseling. The 6-medication limit on the survey instrument may lead to the omission of some antihypertensive therapies, which could result in a bias toward the null if patients on 3 or more antihypertensives were recognized as taking 2 or fewer.
We looked solely at patients with a diagnosis of hypertension, and thus counseling efforts constituted secondary prevention. The increasing prevalence of obesity 33 as well as an increase in the intake of salty, calorie-dense foods 49 highlights the role for primary prevention of hypertension. The coordinating committee of the National High Blood Pressure Education Program (NHBPEP) recommends targeted lifestyle intervention for groups at high risk for the development of hypertension, including patients who are obese or overweight, have a family history of hypertension, are African American, consume excessive amounts of salt or alcohol, have inadequate potassium intake, or are sedentary. 50 The Joint National Committee's Seventh Report (JNC-7) further highlights the need for identification of high-risk patients by the new classification of "prehypertension" for patients with systolic blood pressure of 120 to 139 or diastolic blood pressure of 80 to 89. 18 In our study, patients with hypertension and no other identified cardiac risk markers received counseling much less frequently than patients with more advanced cardiac risk. Physicians should not only incorporate lifestyle counseling into their treatment for patients with hypertension, but also recognize other patients at risk and counsel accordingly.
Conclusions
Though lifestyle interventions are effective tools for lowering blood pressure, they remain underutilized in physician practice. While we found significant differences with respect to age, race, payment provider, visit type, cardiovascular comorbidity, and survey cohort, counseling rates were low throughout the sample. Physicians need to recognize the importance of the nonpharmacologic treatment of hypertension, and further work is needed to translate the knowledge gained from clinical trials into widespread clinical practice. This may include physician training in patient-centered counseling methods and increased funding for and utilization of adjunctive nutrition and fitness counselors.
